Role of glutamate receptors and an on-going protein synthesis in the regulation of phosphorylation of Ca2+/calmodulin-dependent protein kinase II in the CA3 hippocampal region in mice administered with kainic acid intracerebroventricularly.
In an immunohistochemical study, kainic acid (KA, 0.1 microg) administered intracerebroventricularly (i.c.v.) dramatically increased the expression of Ca2+/calmodulin-dependent protein kinase II (CaMK II) and the phosphorylation of CaMK II (p-CaMK II) in the CA3 hippocampal region of mice. Pre-treatment with cycloheximide (a protein synthesis inhibitor; 200 mg/kg) intraperitoneally prevented the expression of CaMK II and phosphorylation of CaMK II induced by KA. In addition, pre-treatment with MK-801 ((5R,10S)-(+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine; an NMDA receptor blocker, 1 microg, i.c.v.) or CNQX (6-cyano-7-nitroquinoxaline-2,3-dione; a non-NMDA receptor blocker, 0.5 microg, i.c.v.) attenuated the p-CaMK II, but not CaMK II, expression induced by KA. Our results suggest that KA administered supraspinally induces CaMK II and the phosphorylation of CaMK II expression in the CA3 hippocampal region, for which an on-going protein synthesis is needed. Furthermore, both NMDA and non-NMDA receptors appear to be involved in supraspinally administered KA-induced phosphorylation of CaMK II.